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McCallum et al. [1] have illuminated a purported nonclassical progesterone receptor that regulates female fertility and maintains endometrial health. Progesterone actions are well known to be mediated by the nuclear (i.e., classical) progesterone receptor (PGR) and its isoforms (PRA and PRB). Disruption of progesterone signaling occurs in a multitude of reproductive conditions, including endometriosis, infertility, pregnancy complications, and breast and endometrial cancers. However, novel progesterone receptors appear to be involved in progesterone regulatory activities within target tissues.
Recent studies have shown progesterone receptor membrane component 1 (PGRMC1) to mediate antiapoptotic and antimitotic progesterone activity as a nonclassical regulator in granulosa cells as well as in ovarian, breast, and endometrial cell lines. In the endometrium of humans and macaques, abundant PGRMC1 expression occurs during the proliferative phase of the menstrual cycle in both endometrial and stromal cells; in mice, PGRMC1 resides in both tissue types during metestrus. Reduced PGRMC1 expression has been observed in women with endometriosis or preterm premature rupture of membranes.
To ascertain the reproductive function of PGRMC1, McCallum et al. floxed the Pgrmc1 allele in mice, deriving models from Pgr cre/þ and Amhr2 cre/þ colonies. Researchers noted striking differences in fecundity after six-month breeding trials. In mice deficient in Pgrmc1 through Amhr2 cre/þ , the number of pups born to each litter was comparable to Pgrmc1 floxed mice. However, about half of the former delivered no more than four litters throughout the breeding trial. Pgr cre/þ ; Pgrmc1 d/d mice had far fewer pups per litter even though there was no difference in the total number of litters compared with control female mice.
Endometrial cysts were an unexpected side effect of deleting Pgrmc1, forming in mice about two months after sexual maturity. Pgr cre/þ ;Pgrmc1 d/d mice showed more severe cystic glands, but even mice with one Pgrmc1 allele developed cysts. Young mice (less than four months of age) that had not borne any pups did not show a cystic phenotype. However, Pgrmc1-deleted mice with multiple pregnancies had fewer and smaller cysts than nulliparous counterparts of similar age. Cysts frequently developed in tandem with endometrial malformations such as excessive epithelial intracellular secretory vesicles, disruption/thickening of the basement membrane, and epithelial stratification. These findings show a strong connection between PGRMC1 and fertility regulation, as well as uterine health. Ablation of this progesterone receptor resulted in subfertility and endometrial cysts potentially related to premature aging of endometrial tissue. However, the mechanism behind this disruption is unknown. Further studies may clarify the functional role of PGRMC1 in progesterone signaling and provide remedies for progesterone-related disorders.
